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Explain the discipline of statistics and some of the common 
misconceptions about it
Describe what you need to succeed in an introductory 
statistics class
Trace the origins of the science of statistics
Discuss how the study of statistics should lead to healthy 
skepticism
Why learning statistics is important for your future
2
Clear-Sighted Statistics





Statistics has 2 distinct meanings
The discipline of 
analyzing data & 
making appropriate 
decisions based on 
the analysis
Data or summarized 





First meaning of Statistics
Statistics: The science of collecting, 
organizing, presenting, analyzing, and 
interpreting data used in making 
decisions
5
Statistics has a utilitarian purposes
ρ Σ μ α βσ
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Second meaning of Statistics 
6
Statistic
• A random variable





• A random variable








• A complete set of
the objects or 
subjects of interest
Sample
• A subset of a
population chosen 







Tukey: Statistics ≠ Mathematics
“Statistics is a science in my opinion, and 
it is no more a branch of mathematics 
than are physics, chemistry, and 
economics; for if its methods fail the test 





*L. V. Jones (ed.) The Collected Works of John W. Tukey: Philosophy and Principles of Data 


















Descriptive Statistics: Example #1
Only 33.33% of community college 
students referred to remedial math 
complete this sequence*
This means only 1/3 of the 
students who need remedial 




Descriptive Statistics: Example #2
45% of community college 
graduates earn more 
than $45,000 a year*






Inferential Statistics deal with…
Decisions, estimates, predictions, or generalizations 
about a population, based on a sample
A Population* is a collection of all possible 
individuals, objects, or measurements of interest
A Sample is a portion, or part, of the population 
of interest




Empiricism: All knowledge 
is derived from sense-
perception
Empirical knowledge is 
a posteriori (from the latter). It 
comes from experience or 
inductive reasoning 
Logic and mathematics rely 
on a priori (from the former), or 
deductive reasoning
Knowledge is not based on 










First: A Chinese Proverb
Not hearing is not as good as hearing. 
Hearing is not as good as seeing.
Seeing is not as good as knowing.
Knowing is not as good as acting. 
True learning continues until it is put into action.
15















16Simple mathematics, sophisticated analyses
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Three Components of Statistical Literacy*
Familiarity with using statistical thinking to deal 
with problems containing data. 
Appreciating the role statistics plays in decision-
making by going through the process of collecting, 
displaying, and analyzing data.
Being able to read data resources, data analyses, 
and summarized information critically.” 
17Jun, Li. “Statistics Education for Junior High Schools in China.” Paper in the Proceedings of the 2004 Roundtable of the International Association for Statistics Education 
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3 factors led to the rise of modern statistics*
Development of probability theory in the 17th century
Rise of the modern nation state
Interest in the scientific study of human behavior




Statistic is the Science of the State




Etymology: (Origin of the word Statistics)
Latin: Statisticum (“of the state)





Quételet Exemplifies the 
Rise of Modern Statistics
Belgian astronomer & proto-sociologist 
Among the first to use statistics to study social phenomena 
(Social Physics*)
Focused on the “average man”
First to apply “bell curve” to social matters





Auguste Comte used the term 
“Social Physics” before Quételet
Comte disagreed with Quételet’s 
method for collecting data







“[Statistics is] the most important 
science in the whole world: for 
upon it depends the practical 




Nightingale’s annotations to Adolphe Quételet’s Physique Sociale cited in “Florence Nightingale,” 





















“Figures often beguile me, particularly 
when I have the arranging of them 
myself; in which case the remark 
attributed to Disraeli would often apply 
with justice and force: ‘There are three 
kinds of lies: lies, damned lies and 







*Richard von Mises, Probability, Statistics and Truth, (New York: Dover Publications, 1981), p. 1.
“…may I quote a remark I once heard: ‘There are 
three kinds of lies: white lies, which are justifiable; 
common lies—these have no justification; and 
statistics.’ Our meaning is similar when we say: 
‘Anything can be proven by figures’; or, modifying a 
well-known quotation from Goethe, with numbers 









“…a great deal of meaningless and unfounded
talk is presented to the public in the name of 
statistics....my purpose is to show that, starting
from statistical observations and applying to 
them a clear and precise concept of probability
it is possible to arrive at conclusions that are as 
reliable and ‘truthful’ as those obtained in any 
other exact science.”*
*Richard von Mises, Probability, Statistics and Truth, (New York: Dover Publications, 1981), p. 1.
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The dark art of Proofiness…
29
“[Proofiness] is…using numbers to 
prove what you know in your heart is 
true, even when you know it’s not. 
Numbers have a particular ability to 
fool us. It’s using that ability to turn 








30*Cited in Alan Murray (2010), The Wall Street Journal Essential Guide of Management. (New York: HarperCollins, 2010). Chapter 9, location 1862.
“Statistics are like bikinis.
What they reveal is suggestive, 

















Society is incompatible with happiness
Renounced wealth and physical comfort
Disregarded all social conventions
There’s no “truth”
People are self-interested and greedy
33
“I am looking for an
honest man”
Diogenes
c. 412 BCE – 323 BCE
33
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Alexander the Great asked the philosopher, 





“Yes,” says Diogenes, 






Must apply reason and
critical thinking








*On Being a Data Skeptic
Data Scientist Cathy O’Neal: 
On Being a Data Skeptic*
“A skeptic is someone who maintains a consistently 
inquisitive attitude toward facts, opinions, or 
(especially) beliefs stated as facts. A skeptic asks 
questions when confronted with a claim that has 
been taken for granted. That’s not to say a skeptic 
brow-beats someone for their beliefs, but rather 











The Skeptic’s Starting Point:











































1 Community Organizer No $14,954
2 Corrections Officer No $27,000
3 Criminologist (Counseling) No $23,963
4 Criminologist (Research) Yes $31,500
5 Human Resources No $27,040
6 Marketing Research Analyst Yes $32,000
7 Marketing Research Interviewer No $12,000
8 Private Detective No $26,750
9 Probation Officer No $23,594
10 Public Opinion Researcher (w/Statistics) Yes $27,101
11 Public Opinion Researcher (No Statistics) No $16,500
12 Public Relations Specialist No $21,325
13 Residential Counselor No $19,680
14 Social Worker No $23,147
    
 
Source: Chronicle Guidence Publications , The Bureau of 
Labor Statistics and the Nation Association of Colleges and 
Employers. Salary are from 1996 to 2003. Pamela Paxton, 
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Stat Jobs on average pay 41% more 
than Non-Stat Jobs
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